
to which worn out nurses can return are not
even thought of by modern schools.
In this radical departure of the training

schools from Miss Nightingale's ideals, as ex-

emplified in the School at St. Thomas's, there
may have been some gain. There certainly has
been distinct loss. The hospital ownership of
the training schools is the main cause of the
graduates' lack of interest in the welfare of
their schools. Loyalty to their hospital is a

poor substitute for devotion to their Alma
Mater.

So long as the hospital training schools had
only to pick their probationers from long wait-
ing lists of applicants little attention was paid
to the drift of the schools away from educa-
tional ideals. The immediate usefulness of the
pupil nurses was the paramount consideration:
their fitness for subsequent service was a sec-

ondary matter. Few appreciated the signifi-
cance of the fact that practically none of the
thousands of yearly graduates from the col-
leges were coming to the training schools. But
now, when throughout the country there is
such a serious shortage of applicants, and when
graduate nurses are advising their younger
sisters not to follow in their footsteps, the ques-
tion is being anxiously asked what can be done
to make the training schools more attractive.

Professional as well as personal dissatisfac-
tion with present conditions is a hopeful sign.
Searching examination into the causes of fail-
ure naturally follows. And, although real ad-
vance is not obtainable by attempts to repeat
past conditions, much help can be found in the
rediscovery of the guiding principles of previ-
ous successful leadership.
Centennial commémorations of great leaders

may thus be very useful. And, in this some-
what discouraging era for those who long for
renewed advance in the profession of nursing,
there is great hope in the present revival of
interest in the lifework of Florence Nightin-
gale.

MUSCLES AND LIGAMENTS OF LUMBAR
AND PELVIC REGIONS: THEIR ME-
CHANICAL ARRANGEMENT AND THE
TREATMENT OF THEIR WEAKNESSES.

BY Herman W. Marshall, M.D., Boston.
Flat foot refers to an anatomic defect of

feet. Heights of arches were measured in the

past and peculiarities of foot shapes and varia-
tions of hones of the feet were noted. Disturb-
ances of muscle balance were investigated, and
the term foot strain was introduced. Then
many patients were found with flat feet who
were stronger than others with high arches.
Finally, as the knowledge of foot troubles in-

creased there was brought into more and more

prominence the peculiarities of muscles and
ligaments and their mechanical arrangement.
Especially their variations in strength from
time to time have become recognized as de-
termining factors in onsets and cessations of
painful foot symptoms. They are the struc-
tures that have to be treated first in the vast
majority of instances in relief of foot strains;
and, with their increase in prominence there
has been a division of the significance formerly
attributed to anatomic peculiarities; also there
are fewer diagnoses made now of neuritis or

rheumatism of the feet.
Careful comparisons of facts and of circum-

stances attending gradual complete elucidation
of foot strains can be made profitably in the
study of low back strains, it seems to the writer,
as understandings and treatments for the lat-
ter are launched apparently on a similar course.
In this paper, therefore, instead of trying to

extend our knowledge of rare or common anom-
alies of vertebrae, or measuring precise degrees
of lumbar curves, or going into theories of
pressures and pulls on nerve trunks, all of
these topics will be ignored to as great an ex-

tent as possible in an attempt to explain back
symptoms on the basis of mechanical arrange-
ment and variable strengths from time to time
of muscles and ligaments of the back.

Muscle masses of the gluteal region and of
the erector spirtae group with their attach-
ments to the pelvis will be considered ; also
important sacrosciatic, dorsal sacroiliac, ileo-
lum'bar and anterior spinal ligaments.
Figure 1 is a rough diagram that illustrates

the following points: Body weight is trans-
mitted to the pelvis along the line L to the up-
per surface of the sacrum. The latter does not
give way because it is slung up to overhanging
iliac bones on each side by exceedingly strong
dorsal sacroiliac ligaments at A. Assistance is
rendered to some degree by ileolumbar liga-
ments at B. These two opposed forces, one ex-

erted downward at L, and resisted by the other
in direction along the line NA toward A, tend
to rotate the sacrum. Any point at M will tend
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fo rotate downward in direction of the arrow
at M. Any point at Y will tend to rotate up-
ward in direction of the arrow at Y. There
will be a fixed point somewhere at N on which
the sacrum rotates as on an axis. Under nor-
mal conditions no rotation occurs, however, be-
cause srtrong sacrosaiatic ligaments hold down
the lower part of the sacrum by forces exerted
along lines YC and YD. The anterior spinal

ligament at E helps to prevent downward sag-
ging of the upper end at M.
Figure 2 shows dorsal sacroiliac ligaments

at 2 and indicates their additional action of
binding the sacrum to both iliac bones laterally,
maintaining rigidity of the pelvis as well as

counteracting the downward thrust of the ver-

tebral column. The greater and lesser sacro-

sciatic ligamentsi at 1 and 4 keep the sacrum
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from being displaced laterally with respeet to
lower parts of innominate bones. They bind
the pelvis together firmly ¡at its lower limits.
Ileolumbar ligaments at upper limits of innom-
inate bones at 3 help to anchor the base of the
flexible lumbar spine to the rigid pelvis, and
together with the fifth lumbar vertebra they
bridge the pelvis to form its uppermost rein-
forcements.
As long as these various ligaments retain

their normal strengths anatomic anomalies pos-
sess no significance, and when ligaments weaken
or stretch it is impossible generally to tell
whether any existent bony peculiarities as
shown in x-rays should be considered advan-
tageous or disadvantageous elements. Regard-
less of whether there are unusually large, av-

erage, or subnormal developments of any bony
processes, there will be onset of pathological

symptoms, provided ligaments weaken or
stretch sufficiently rapidly.

Emphasis cannot be laid too strongly on the
fact that sacrosciatic, dorsal sacroiliac and ileo-
lumbar ligaments possess two important func-
tions, namely, of holding the pelvis together
and of preventing rotation of the sacrum in a
longitudinal plane, as later it will be seen that
pelvic belts and transverse straps do not rein-
force weakened ligaments perfectly, and that
rotary tendencies of the sacrum are particularly
difficult to control.
Gluteal muscles act between pelvis and femur

in directions indicated at 13 and 14, while
erector spinae muscles pull upward, as seen at
6, in a longitudinal direction. Their attach-
ments to the pelvis often become strained and
irritated in a manner similar to that shown at
insertions of plantar fasciae into the feet
At lower limits of sacroiliac joints at 5 there
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are found points of localized tenderness fre-
quently where sacrosciatic ligaments and glú-
tea! inssrtions both are present, so that it is
impossible in this region from location alone to
differentiate between sacroiliac joint inflamma-
tion, sacrosciatic strain or irritation of gluteal
muscle insertions. Similar confusion exists over

interpretations of local tenderness at 2 and 3,
where there are deeply placed ligaments : also
insertions of erector spinae muscles into these
ligaments and into the dorsal surface of the
sacrum.

Movements of the spine from muscular ac-

tion shift strains on ligaments in variable man-
ner. The most comfortable position for some

patients is a standing posture with delicately
balanced poise, and they are uncomfortable
when lying down or sitting. Other patients
find it impossible to stand erect, and many have
lateral lists to the trunk as well as a forward
inclination.
It is difficult to explain easily all variations

of posture, and reasons for possibilities and
limitations of back motions in individual cases,
because so much depends on precise directions
in which strains were sustained, as well as their
degrees. Also because in addition to simple
strains borne at times of injuries there are

many slight bony displacements which main-
tain abnormal ligamentous tensions afterwards,
although such displacements usually are too
slight to be recognized from inspections.
Fortified with precise details of onsets of

symptoms, with knowledge of exact ranges of
different back motions in each individual case,
with definite ideas regarding locations and sig-
nificance of all tender spots in the back, and
with understanding of the mechanical arrange-
ment of the musculo-ligamentous forces that
are acting, it becomes possible to identify
strains and to prescribe braces most effectively.

The simplest form of support is an adhesive
strap applied transversely across the back of
the pelvis in a manner to reinforce transverse
dorsal sacroiliac ligaments. A webbing belt
encircling the pelvis may be employed to per-
form the same service. If it is narrow, it will
be less effective in binding iliac bones and sac-
rum together than if it is wide enough to in-
clude upper and lower limits of the innominate
bones so as to exert an even encircling pres-
sure above and below as well as at the middle
of the sacrum.

In Figure 2 the pelvic band of a back brace
is represented at 8 crossing sacroiliac joints at
2, and it will be seen that a thin flexible steel
hoop applied tightly around the body at this
point will reinforce more or less all ligaments
at 2, 3, 1, 4, in their pelvic actions. The tilt-
ing pull at 1 and 4, as well as the downward
thrust at 2 and 3, represented more clearly in
Figure 1 at C, D, A, and B, will be combated
by transversely applied belts, however, only
through the increased friction they produce be
trween opposed surfaces of sacroiliac joints.
This friction probably is not very effective,
when ligaments are relaxed, and what is needed
to combat rotation of the sacrum successfully
is an additional appliance, or appliances, which
reinforce longitudinally acting ligaments and
muscles.

The pelvic band at 2 will have no influence
upon the upward pull of lumbar muscles on
their pelvic insertions, nor upon the downward
pull of gluteal muscles toward the femur in di-
rections indicated at 14, 11, and 13. It will
not support the longitudinal fibers of the great
sacrosciatic ligament when they become weak-
ened at times like all other ligaments. Longi-
tudinally or obliquely acting forces which tend
to rotate the sacrum, or to bend thighs and
trunk on the pelvis, can be influenced, never-
theless, by appliances which extend above and
below the pelvis.
A plaster oast enclosing trunk, pelvis, and

affected leg will accomplish the purpose in part,
but it will make the' individual ver}*- helpless.
By putting a patient to bed and exerting a longi-
tudinal pull on the leg with extension appara-
tus, it is possible to reverse the direction of
forces acting on the superior surface of the
sacrum at L, and simultaneously relieve sag-
ging downward pulls on ligaments at A and B.
But the securing of reasonable degrees of ac-
tivity for patients, avoiding recumbency and
casts, while supporting at the same time their
weakened longitudinally acting muscles and lig-
aments sufficiently, is the problem the solution
of which is most urgently needed.

Below the pelvis sacrosciatic ligaments and
gluteal muscles can be reinforced by adhesive
straps applied along their courses, extending
upward over sacroiliac and lumbar regions and
downward over gluteal and hamstring muscles
on the thigh; but this procedure greatly lim-
its leg motions and moreover inelastic straps
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Fia. 3.

Fia. 3 A

pull unbearably hard on the skin in stooping.
The difficulty can be solved, however, with some

measure of success for moderate strains by the
device figured in Figure 3.

Adhesive straps are applied to the affected
buttock and thigh so that an extensive adhesive
pateh is firmly attached and from which a series
of rubber cords of suitable size and strength are

continued upward to the pelvis in direction of
sacrosciatic ligament and gluteal muscle fibers.
The rubber cords are passed around pulleys in-
corporated in an ordinary pelvic belt at the sac-

roiliac region. The cords pass forward from the
pulleys in a horizontal direction on the webbing

to buckles in front where they are fastened
after adjustments. This arrangement permits
any patient to exert a comfortable continuous
reinforcing pull directly in line of weakened
sacrosciatic ligaments and muscles by simply
tightening the cords at the front of the belt. If
there are any slipping« of the belt, readjust-
ments can be made easily; and bending of
the body at the hips is permitted because the
long elastic cords stretch readily without in-

creasing tension on the skin at the adhesive
patch to an uncomfortable degree, yet they
maintain a very considerable continuous pull
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sufficient to relieve mild muscle or ligament
strain.
Figure 3A shows the same pelvic belt as in

Figure 3 strapped around bones of a pelvis.
It illustrates convincingly the directions of
forces pulling on sacrosciatic ligaments, on

encircling belt and on elastic cords.
Above the pelvis the large majority of back

strains involve back muscles without including
to serious degrees the integrity of important
dorsal sacroiliac ligaments or anterior liga-
mentous supports of the spine. These back
strains correspond to mild or acute cases of
foot strain of short duration and slight foot de-
formity; Steel braces, corsets, strappings, mas-

sage and exercises are common methods of
treatment.
A common type of brace consists of two flexi-

ble steel uprights applied along the spine, at-
tached below to a horizontal pelvic band, and
terminating above in two shoulder straps.
Spinal movements in forward flexion, lateral
and twisting directions are restricted enough,
and back muscles are supported sufficiently to
relieve an average mild or* moderate muscle
strain of the back. Restrictions of shoulder mo-

tions is a disadvantage which may be avoided by
use of four flexible steel uprights, two posterior
and two lateral ones, all of which do
not extend quite up to the axillae. An-
terior chest and pelvic straps fasten the
light, comfortable steel cradle to the lower
part of the trunk, and it restricts motions of
the lumbar spine sufficiently to relieve moder-
ate low back strains and to allow subsidence of
irritation at muscle attachments at lumbo-sac-
ral junctures, yet it permits complete freedom
of shoulders.

Figure 4 represents a simpler type of sup-
port used in connection with1 corsets for mild

muscle strain without sharply localized points
of tenderness and without much irritation of
muscle attachments laterally at lumbosaeral
junctures or posterior superior iliac spines.
Sets of detachable upright steels of gradu-
ated degrees of stiffness and different lengths
are provided for the shifting needs of these
very mild chronic cases, Anteroposterior curves

of upright steels are made greater than lumbar
curves of patients, as the latter stand in nat-
ural erect, evenly balanced postures. When in
use the steel uprights press forward upon the
lumbar spine in a manner which patients rec-

ognize as comfortable pressures in their hollow
lumbar regions. Relief is not the result of di-
rect pressure though, but of the counter pull
upon upper ends of the uprights as the body
is supported partly by anterior chest bands on

which patients unconsciously lean. Thus the
elastic steel baek springs take a part of the
weight that otherwise would be borne entirely
by relaxed, slightly weakened erector spinae
muscles. In consequence, there is a partial re-

lief of tension on these back muscles which
patients naturally, yet erroneously, attribute to
the direct gentle force felt upon the lumbar
spine.
Stiffer sets of uprights are replaced by more

flexible ones and all are dispensed with gradu-
ally as soon as the muscles have become suffi-
ciently rested.

These adjustable supports, if used correctly,
possess distinct advantages over usual types of
reinforced corsets with attached pelvic belts,
because such corsets generally are worn too
long. Symptoms may subside with use of cor-

sets, but a lower level of muscular equilibrium
is 'struck as long as artificial supports are con-

tinued. The principle is a wrong one which
incorporates into articles of usual wearing ap-
parel features that should be temporary and
that should be replaced by other features of
exactly opposite physiological effects soon,
namely, increased muscular exercises. Em-
ployment of reinforced corsets resembles use
of shoes with permanently incorporated arch
supports, and the latter have been found gener-
ally to possess more disadvantages than merits.
Forward pressures, theoretically, are disad-

vantageous if important weaknesses of anterior
spinal supports in the lumbar region exist, but
practically in the mild types of lumbar muscle
strain relief only is noticed and spinal liga-
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ments are adequate to hold all usual strains
put upon them plus the slight additional for-
ward pressures from back braces.

Extreme antero-posterior lumbar curves are

comparable to excessive degrees of foot de-
formities with considerable stretching of liga-
ments of the feet. Both indicate that such pa-
tients have experienced severe grades of mus-

culo-ligamentous weakness at some time in the
remote or immediate past; but neither show
conclusively existing strengths of back or feet,
for hypertrophy of muscles and ligaments fal-
lows subsidence of symptoms very frequently
if? patients enjoy good health afterwards, and
old anatomic deformities may have been com-

pensated for entirely satisfactorily. Both should
be corrected as soon as possible, however, if
they show severe grades of structural changes
associated with continuous pains and functional
weakness, but corrections of stabilized lum-
bar curves have little more merit than upset-
ting the balance of strong symptomless flat
feet.
A deformed foot can be forcibly manipulated

and held in corrected position in a plaster cast,
then subsequently supported with a foot plate,
and finally exercised again into a normal mus-

cle balance. A hollow back likewise can be held
in a position of lessened anteroposterior curve

with a plaster cast. Recumbency will rest
weakened dorsal sacroiliac and anterior spinal
ligaments which are responsible for sagging
forward of the vertebral column with down
ward tilting of the sacrum. Exercises can be
used subsequently to assist in maintenance of
improved posture thus temporarily gained.

The practical question arises whether pro-
longed irksome treatments needed to lessen
lumbar curves and stabilize them in their cor-

rected positions are worth their cost, when one

considers the risks of recurrences and excellent
efficiencies of some very hollow backs. It would
seem that prolonged recumbency treatment in
jackets might be restricted profitably to pro-
longed very extreme cases of back deformities.

Some orthopedic surgeons, however, treat
back strains in routine manner by recumbency
and plaster casts followed by baking, massage
and exercises. This method should yield most
satisfactory results at a maximum loss of time
and at maximum expense. In a small percent-
age of cases it is the only adequate method,
while in a large percentage of instances this

treatment is unnecessary as good functional re-

sults from industrial accident cases conclu-
sively demonstrate.

Adjusters for insurance companies abhor
plaster casts on injured workmen because they
mean prolonged expensive treatment usually.
Mechanical braces, massage, manipulations and
physical therapy have proved sufficient to re-
turn most workmen to industry promptly, even

when suffering from severe back strains, so

that there has developed an unconscious tend-
ency among industrial physicians to err rather
on the side of too little, too brief rest for weak-
ened muscles and ligaments. Some of their
cases have prolonged periods of disability sim-
ply because massage and exercises are used ex-

cessively to a degree that keeps up musculc-
ligamentous irritations.
Finally, there remain the topics of manipu-

lations, nerve involvements, exercises, internal
medical measures and abdominal belts to be
spoken of briefly.
Slight bony dislocations may result from in-

sufficiency of ligaments not infrequently when
back symptoms have been induced by definite
traumata. Treatment b.v mechanical supports
as for simple strains, then, is often insufficient.
The problem of forcible manipulation is con-

fronted either with or without anesthesia, as

it is an established fact that almost instantane-
ous relief is afforded in some instances while
there are possibilities also for very serious ad-
ditional damage from injudicious maneuvers.

Temporary paralysis of bladder and intes-
tinal sphincters indicates that lumbar or pel-
vic nerves can be involved at times after slight
dislocations to important degrees; but these
cases do not disprove the probability that pains
and soreness of simple strains are due in the
majority of instances to lesions of ligaments,
muscles, and to irritations at points of their
bony attachments. Usually there is no justifi-
cation for the diagnosis of sciatica because there
is tenderness at the sacrosciatic foramen asso-

ciated with leg pains. Tenderness at this point,
commonly means weak, irritated, sacrosciatic
ligaments, and leg symptoms often promptly
subside when ligaments are supported. Chances
for plausible explanations of painful symptoms
through reflex nervous mechanisms, or direct
pressures and strains are so abundant that no

explanations can be proved conclusively as a

rule.
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Exercises comprise the second part of each
physiologie cycle in restorations of normal
muscular or ligamentous functions. Brace fit-
ters who do not recognize the importance of
massage, manipulations and graded exercises
understand only half of their problems; and
physical therapeutists who condemn mechanical
supports because of their limitations, likewise
miss half of the correct conception of their
work.
It is true that the majority of patients will

get well in time, finally, even though they re-

ceive only exercises and no supports; also it
is true that patients will recover with supports
alone without purposeful massage and exercises
when they discard their braces. Best results
are attained by combinations and alternations
of these two physiologically opposite methods
if they are used in moderation in most cases.

Internal medical measures that correctunderly-
ing vascular or nervous defects often yield bril-
liant therapeutic results as when such defects as

autointoxications of middle age or anemias of
adolescence and early adult life which are dimin-
ishing muscle tone and ligamentous strengths
are rectified. In the majority of cases of mild
back strain without serious traumata at times
of onsets, attention to internal medical meas-

ures is of far greater importance than correc-

tions of moderate lumbar curves. If first parts
of rational treatment, namely, adequate early
support of back muscles and internal medical
measures are prescribed properly the need of
corrections of faulty postures later will be
greatly reduced or eliminated entirely.
Abdominal belts have to be mentioned be-

cause they increase strengths of lumbar and sac-

ral ligaments and restore muscle tone indirectly
through their effects on sagging imperfectly
functioning abdominal viscera. The latter are
benefited as much sometimes by mechanical
supports which pull the organs upward and
backward gently toward the'spine, as they are

by internal medical measures and diet regula-
tions.

The blood, as a result of combined_measures,
belts, internal medicines and diets, improves in
quality, and all regions of the body including
relaxed back muscles which have been showing
evidences of weakness are restored to their

previous normal conditions or possibly to states
of greatly increased functional efficiency.
In passing, attention should be called to the

fact that functional efficiencies of abdominal
viscera and visceral ptosis are two independent
matters, although commonly poor functions ac-

company sagging of the organs.
There are many instances, nevertheless, of

extreme visceral ptosis associated with good
physiologic function of displaced organs, the
latter having slowly readjusted themselves sat-
isfactorily to their altered anatomic positions.
Applications] of abdominal belts to such pa-
tients for correction of their anatomical pecu-
liarities is comparable to anatomic corrections
of strong symptomless flat feet or strong hol-
low backs. More harm than good easily results
from disturbing these stabilized satisfactory
physiologic balances ; for it is very difficult by
therapeutic means to push them extremely
slowly and gently back into ideal anatomic posi-
tions from which it is assumed they came. Rap-
idity and roughness in corrective measures up-
set stabilized functions, and when good physio-
logic efficiencies already exist there should al-
ways be very careful weighing of benefits de-
rived from letting patients alone with benefits
of increasing both their anatomic and func-
tional effectiveness a little more through pro-
tracted, expensive, irksome treatments. It
should be needless to add that abdominal belts,
as with back braces and foot supports, should
be worn for as brief periods as possible and
discarded when functions of abdominal viscera
are noticeably improved.

The principal cause for unsatisfactory re-
sults of treatments of back strains at present
lies perhaps in the circumstance that care of
these patients is scattered throughout the rank
and file of general practitioners. The latter
naturally do the best they can with facilities
at hand, and many eases recover promptly
as a result of the treatments they re-
ceive. Serious cases eventually drift into
hands of specialists, and numbers which receive
early careful study may be augmented some-

*what in the future as complexities of the prob-
lems and dangers of delay are more universally
understood, and as managements of patients'
care without suitable facilities and with insuf-
ficient familiarity with the difficulties are con-
demned more strongly and universally.
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